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PACKAGING MACHINE WITH A
MAGNETIC MOVERS CONVEYOR

TECHNICAL FIELD

Embodiments of the present invention concern the field of
packaging and refers to a packaging machine comprising a
magnetic drive conveyor.

BACKGROUND

In a packaging machine there 1s the need for a conveying,
system suitable for transferring items and/or containers
between sections of the machine 1tself.

For example, a packaging machine typically comprises a
container forming section for picking up and forming con-
tainers, a loading section for loading items into containers,
a closing section for closing the containers, an output section
for expulsion from the machine. The conveying system
carries the containers from the container forming section to
the loading section, transfers the loaded containers from the
loading section to the closing section, and carries the closed
boxes to the output section.

A simple and still used conveying system 1s represented
by conveyor belts, which however are poorly ftlexible
because all objects on a conveyor belt move at the same
speed maintaining the same distance apart. An evolution of
conveyor belts 1s described in EP 0695703 and 1s also known
as servotrain system or multi-axis system, and essentially
comprises several adjacent belts with independent motors
and control. A further and more recent evolution of the
conveying system 1s represented by the magnetic drive
conveyor and relative movers.

Said conveyor comprises a plurality of movers, sliding
along a path. The path 1s represented for example by a
closed-loop track and 1s formed by joining different straight
and curved sections.

The movement of the movers along the path 1s controlled
clectromagnetically. Fach mover comprises at least one
reactive element to interact electromagnetically with active
clements incorporated in at least part of the path. The
interaction between said active and reactive elements pro-
pels the movers and provides the desired control of move-
ment. The active elements integrated in the conveyor are
normally represented by windings capable of generating a
magnetic field when excited by an electric current, and the
reactive elements installed on the movers are represented by
permanent magnets.

The movement of each one of the single movers (position,
speed and acceleration) can be controlled independently
relative the other movers. A magnetic drive conveyor gen-
erally comprises also one or more sensors to detect the
position of the movers along the path.

The magnetic drive conveyor 1s known and 1s described
for example 1n WO 03/105324. A detailed description of the
propulsion system 1s given for example 1n EP 2 779 390.

A magnetic drive conveyor of the type described above
offers several advantages over conventional conveyors:
independent control of any number of movers along the
same path; possible implementation of complex laws of
motion, unattainable with the conventional method; movers
propelled with no direct contact and no mechanical parts like
belts or gears; low Iriction; fast speed and acceleration of the
movers; accurate control of their position along the path.

The application of magnetic drive conveyors 1n the field
of packaging machines 1s known in itself. The movers can be
used, for example, to carry 1tems or containers, either tull or
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2

empty, also by means of auxiliary conveying members such
as pockets or equivalent means suitably fixed to the movers.

However, up to now the success of said magnetic drnive
conveyors 1n the field of packaging machines has been less
than expected.

One of the main reasons why embodiments of the prior art
are unsatisfactory lies 1n the interface of the control of the
magnetic drive conveyor with the control of the packaging
machine 1tself.

Generally, a magnetic drive conveyor has its own pro-
grammable control system that dynamically manages the
vartous movers (motion control) according to a predeter-
mined operating cycle. Said control system 1s user-configu-
rable to implement a desired law of motion of the movers.
Up to now, the prior art has followed the approach of
defining a substantially fixed (i.e. static) law of motion of the
movers and operating cycle, based on the operations carried
out by the packaging machine. For example, 1n a machine
which operates intermittently 1t 1s generally chosen to pro-
vide mtermittent motion of the movers during the operative
steps (typically during loading), whereas 1n other work steps
(typically 1n a return stroke) the motion of the movers can be
continuous. Moreover, the flexibility of control of the con-
veyor 1s used to make the movers proceed with different
speeds along different portions of the path, for example
accelerating during the return stroke to reduce the waiting
times.

However, this approach only partially exploits the advan-
tages of flexibility and configurability of the magnetic drive
conveyor. Following this approach of the prior art, 1t has
been seen that performance 1s not much better compared to
a multi-axis system, and may not compensate for the extra
cost of the magnetic drive conveyor. One or more embodi-
ments of the mvention aim to solve this problem.

SUMMARY

Embodiments of the invention have the purpose of
improving the technique of magnetic drive conveyor 1n the
field of packaging machines.

This purpose 1s accomplished with a machine for pack-
aging items 1n containers comprising:

a plurality of work stations, each work station comprising
one or more working devices of the packaging machine;
at least one magnetic drive conveyor arranged to convey
items and/or containers between said work stations, said
conveyor comprising a path and a plurality of movers,
moveable along said path and independently controllable;
the machine being characterised in that 1t comprises a
control system configured so as to dynamically vary a
master/slave configuration between the motion control of
said movers along the path and the control of said working
devices of the packaging machine.

Some preferred aspects of the invention are defined by the
dependent claims.

One or more embodiments of the invention follow a
dynamic rather than static approach, in contrast to the prior
art. The control of the magnetic drive conveyor 1s dynami-
cally slaved to the control of the machine, or vice-versa, so
as to optimise performance. More specifically, at least one
embodiment of the invention proposes to use a master/slave
configuration between the control of the conveyor and the
control of the machine.

A packaging machine according to at least one embodi-
ment of the mvention comprises a control system that
coordinates the devices of the machine with the movers of
the magnetic drive conveyor. Such interaction 1s managed
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according to a master/slave configuration that 1s dynamically
configurable. The term master/slave configuration 1s well
known 1n the field and substantially indicates that a generic
device called master controls another device called slave.

The aforementioned master or slave configuration 1s
dynamically variable according to the work station involved.
Work stations can comprise, for example: a station for
picking up die-cut blanks and formation of containers, a
loading station of items 1n containers, a box-closing station,
an outlet or expulsion station from the machine, or other.

The machine-devices can be mobile or fixed parts; said
devices can be electrically controlled (motor actuations),
clectro-pneumatically controlled (pistons, valves, etc.) or
have more complex control (robots, mechanical hands, etc.).
Examples of mobile devices are: the system for picking up
die-cut sheets (called feeder), the system for inserting prod-
ucts (1nserter or loading robot), mobile devices for folding
the flaps of the containers (called edge-turner). Examples of
fixed systems are glue-spraying guns.

The magnetic-movers conveyor 1s made with active and
reactive elements, preferably using electromagnetic propul-
sion. The motion of the single movers, controlled by the
controller of the magnetic drive conveyor, 1s generated by
the electromagnetic interaction between the active and reac-
tive elements respectively associated with the movers and
the path, or vice-versa. The propulsion system exploits the
principle of linear electric motors that are known 1n the prior
art.

The movers slide along the path of the conveyer on
suitable sliding guides.

The control system of the machine advantageously
includes a first controller (machine controller) that controls
the machine-devices and a second controller (conveyor
controller) that controls the magnetic actuation of the con-
veyor. Advantageously, said two controllers interact real-
time and are interfaced with each other to obtain said
master/slave interaction between the machine-devices and
the magnetic drive conveyor.

In some embodiments of the invention, the control of the
machine-devices and of the conveyor can be grouped n a
single controller, suitable for managing all the machine-
devices and the motion of the movers as well.

In the rest of the description reference will be made to a
machine controller and to a conveyor controller with the
understanding that the functions of said two controllers can
be grouped 1n a single controller.

The conveyor controller 1s a device that generates the
movement of the movers and determines, for each mover or
for each group of movers, a respective law of motion. In
preferred embodiments of the mvention, said law of motion
1s a function of one or more parameters generated by the
machine controller. For example, the machine controller
determines a set of position and movement parameters for
cach work station and for each mover or group of movers.

Moreover, and more advantageously, the machine con-
troller determines the formation and the separation of groups
of movers according to the position along the path.

The parameters of the motion 1include, for example, speed,
acceleration, deceleration and position. For a group of
movers, the parameters of the motion can also include the
distance between the movers of the group. Said parameters
are specific to each work station and are managed 1ndepen-
dently by the machine controller.

In some embodiments of the invention, the movers are
controlled 1 groups. A group of movers means a set of
movers that have the same law of motion or that have
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interdependent laws of motion. For example, a group of
movers can be controlled to maintain a desired distance
between the movers.

According to an aspect of the invention, the groups are
created dynamically. This means that the movers can be
controlled 1n groups along at least a first portion of the path,
and can be controlled individually along at least a second
portion of the path. For example, the movers can be con-
trolled 1 groups along an active path portion that corre-
sponds to the interaction with the machine devices or at least
with some of them, and can be controlled individually along
an 1nactive path portion that substantially acts as return path.
Advantageously, the generation and separation of the groups
are determined by the machine controller, through the
parametrization of the above mentioned law of motion.

Along an inactive or return portion in the path, movers
can be queued by the control system. In said queuing step the
single movers are managed by the machine controller so that
the motion of each idividual mover interacts with the
preceding mover and with the following mover, to prevent
mechanical interaction or collision between the various
movers.

A group of movers can comprise any number of movers.
In some embodiments, the groups are represented by pairs.

A group of movers comprises a front mover, a rear mover,
and possibly one or more mtermediate movers. The distance
between the front mover and the rear mover of a group 1s
advantageously determined as a function of a dimension of
the containers or of the items to be conveyed, for example
as a function of their length. In groups comprising more than
two movers, one or more intermediate movers have the
function of supporting the respective container or item. Said
distance between the front mover and the rear mover can be
changed by adaptation to specific machine functions. For
example, as will be described in greater detail hereafter, a
small increase of this distance 1s advantageous during load-
ing to allow for small alignment movements of a container
transported by the group of movers.

A machine according to at least one embodiment of the
invention can comprise a single conveyor or a plurality of
magnetic drive conveyors and relative movers. For example,
a machine can comprise a first conveyor for items and a
second conveyer for containers. In embodiments that com-
prise a plurality of conveyors, the machine controller
dynamically interfaces in real time and 1n master/slave mode
with each of the conveyors.

Another aspect of the invention consists of a method for
controlling a packaging machine of items 1n containers
according to the principles that have been described.

The noticeable advantage of at least one embodiment of
the invention 1s the optimal integration between the control-
ler of the packaging machine and the controller of the
conveying system. Thanks to such integration, full exploi-
tation of advantages of magnetic drive conveyors in a
packaging machine 1s allowed.

It should be noted, on this point, that the prior art control
of conventional conveyor belts 1s relatively simple, being
substantially limited to the actuation of one or more motors.
Conventional packaging machines are made substantially
according to two principles: machines named “intermittent™
where the conveyor belt stops or advances step by step at
certain work stations, or “continuous” machines where the
conveyor advances at a constant speed and the sub-systems
are synchronised with the conveyor. However, these two
techniques are ineflicient with conveyors based on movers
and linear motor since they do not adequately exploit their
greater flexibility.
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At least one embodiment of the mvention provides a new
method introducing a dynamically varied master/slave con-
figuration between the conveyor and the packaging machine.
Movers or groups of movers are dynamically configured as
master or slave to one or more devices of the machine or
machine functions, and said dynamic re-configuration 1s
carried out based on the relevant region of the path and/or
the machine function involved. By doing so, the advantages
of the conveyor, including for example the speed and the
precise positioning of the movers, are fully exploited.

For example, 1n a station for picking up and depositing
containers, the forward motion control of a group of movers
1s configured by the controller machine as slave to the device
for picking up and depositing the die-cut blanks (machine-
device). This machine-device, also called feeder member,
has the task of picking up the die-cut blank from the store,
opening the die-cut blank and place 1t on the group of
movers. Synchrony between the feeder member and the
groups of movers mtended to receive the container 1s quite
important in this step. The position of the front and rear
movers of the group of movers 1s particularly important for
the correct formation of the box. Hence in this step the
feeder device 1s advantageously configured master of the
group ol movers.

On the other hand, 1n the subsequent folding station of one
or more edges of the box by means of the edge-turning
devices managed by the machine controller, the machine-
devices are controlled as a function of the position of the
group of movers. Hence the control of the group of movers
1s dynamically reconfigured by the machine controller as
master with respect to the edge-turning devices.

In other words, 1n the first case the machine controller
ensures that a machine device (in this case the feeder
member) 1s “master’” to the group of movers of the magnetic-
drive conveyor, more precisely to the group of movers 1n
transit 1n the box formation area; in the second case, the
movers of the magnetic-drive conveyor master the machine-
device (edge turner).

This dynamic reconfiguration makes 1t possible to obtain
the maximum advantage of the integration of a magnetic-
drive conveyor 1n a packaging machine, increasing its flex-
ibility and productivity (pieces/min) and reducing the risk of
errors or rejects.

The containers, 1n a preferred application, are represented
by cardboard containers or boxes. Preferably, a machine
according to at least one embodiment of the invention 1s a
secondary packaging machine of articles into containers.

The advantages of one or more embodiments of the
invention will become even clearer with the help of the
following detailed description, which 1s given as an example
and not for limiting purposes.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 shows main components of a packaging machine
according to an embodiment of the mvention, comprising a
magnetic-drive conveyor.

FIG. 2 schematically shows the magnetic-drive conveyor
of the machine of FIG. 1.

FI1G. 3 schematically shows a box transported by a pair of
movers of the magnetic-drive conveyor of FIG. 2.

DETAILED DESCRIPTION

FIG. 1 shows an assembly 1 of the main components of
a packaging machine of articles mto cardboard boxes. The
frame of the machine 1s not shown for easy representation.
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The figure 1n particular shows a box forming section 2, a
loading section 3, a closing section 4 and a magnetic drive
conveyor 5, suitable for conveying the boxes from one
section to another.

The sections 2, 3 and 4 comprise suitable devices which
are known 1n the art.

For example, the section 2 comprises a store 6 for flat
cardboard die-cut blanks and a rotary feeder member 7 to
pick up the die-cut blanks from said store 6 and delivery to
the conveyor 5. The box i1s shaped during this operation
(called opening).

The section 3 comprises at least one device 8 for loading,
or mserting articles into the boxes. Said device 8 can be for
example an 1nserter or a more complex device like a robot.

The closing section 4 comprises, for example, glue spray-
ers and mobile members for positioming the edges of the
boxes that are known 1n the art and need not be described in
detail.

Further auxiliary mobile members can be distributed
along the path of the conveyor 5 according to requirements.

The conveyor 3 1s dedicated to transportation of boxes,
initially empty and then contaiming the product, by means of
suitable movers 11. The generic term product 1s used to
mean one or more articles which may be of various kinds,
such as food products, cosmetics, or other.

Said conveyor 5 substantially extends from the box form-
ing section 2 to the box closing section 4, and delivers the
closed boxes to an output device 9.

The conveyor 5 comprises a composition of linear motors
having rectilinear and curved section. Said composition
forms a path 10, along which a plurality of movers 11 1s
installed that constitute the mobile part of the device. Said
movers 11 are also called trolleys or shuttles.

The movers 11 are operated electromagnetically, typically
by means of windings imncorporated in the path 10, or at least
in some parts thereof, and magnets associated with the
movers 11. Said operating principle 1s known 1n the field
(see for example EP 2779390) and 1s not described here any
turther.

The path 10 1s closed and essentially comprises a work
branch 12, a return branch 13, and joints 14. The position of
a generic mover 11 can be described by a linear coordinate
s along the path 10, as shown 1n FIG. 2.

The machine 1s equipped with a control system preferably
comprising a first controller and a second controller. The
first controller manages the devices involved in the pack-
aging operations, for example a feeder device, a loading
device (robot or inserter), gluing devices (glue guns), edge-
closing devices (edge-turners), box-expulsion and outlet
devices (belts or bands). These operations will be indicated
hereafter as machine functions. Said controller (also called
machine controller) 1s usually a programmable logic and 1s
more generally defined as PLC (Programmable Logic Con-
troller).

The machine controller manages the alorementioned sec-
ond controller, which 1n turn manages the conveyor 5 and
the relative movers 11. Said second controller, for example,
can be implemented on a hardware platform supplied
together with the conveyor 5 or can be implemented on
different platforms. As an alternative, said second controller
can be integrated in the machine controller.

The movers 11 are used, 1n this example, to transport
boxes from the pick-up and forming section 2 to the outfeed
section 8. Said movers 11 are controlled by the machine
controller in groups, each group being formed by at least two
movers 11 so that the distance between the first and the last
mover of the group 1s constant during the movement inside
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the work station. Said distance, taken on the coordinate s, 1s
a function of the size of the box and possible system
corrections preset by the machine controller.

FIG. 3 shows a group of movers, formed by two movers
11a, 115, which transport a container 15. The container 15
1s received between the shoulders 31 of two pockets 30
respectively fixed to the mover 11la and 115. The free
distance d between the two movers determines a distance ¢
between the two shoulders 31 which 1s equal to the length of
the container 15. Based on the forward motion s, the mover
11a 1s termed front mover of the group and the mover 115
1s termed rear mover.

The container 15 1s typically shaped like a parallelepiped
comprising a bottom wall, side walls, a cover and closing
edges to allow gluing. Other more elaborate shapes of
container can nevertheless be used.

The groups of movers are formed and split dynamically
by the machine controller. For example, the machine con-
troller assigns two movers 11 to a group and controls them
through the interaction with the controller of the conveyor 5
that generates 1ts movement (keeping them a substantially
constant distance apart) along control sections of the branch
12 of the path of conveyor 5. The branch 12 1s where most
of the interactions between the movers 11 of a group and the
various machine functions take place.

In the return step along the branch 13, the group of movers
11 can be split, meaning that 1t 1s managed by the machine
controller independently. The motion control of the single
movers 1s managed by the machine controller through
interaction with the previous mover and the next mover so
as to prevent collisions between the various movers. This
step 1s defined as queuing.

Said control of the single movers 11 by the machine
controller (queuing control) ends at the end of the branch 13.
At this point, the single movers can be assigned to two
different groups and restart the cycle (dynamic reassign-
ment).

Referring again to FIG. 3, the distance d can be varied
dynamically during some machine functions. For example,
and preferably, said distance 1s increased during the loading
of the products. The applicant has found that allowing a
small longitudinal displacement of the container during the
loading operation 1s advantageous, because 1t allows the
container to perform small alignment movements to “fol-
low” the load. This provides faster loading, reducing the risk
of wrong positioming or loss of the product.

The path 10 comprises different zones which are recog-
nised by the machine controller, and are denoted 1n FIG. 2
by numerals 16 to 24. These zones are also defined as work
stations.

As a non-limiting example, 1n a preferred embodiment of
the 1nvention, the machine functions are the following.

Position 16: queuing of the movers 11 waiting for a new
work cycle. In this position, the movers returning along the
branch 13 line up a small distance apart. The machine
controller determines all of theirr dynamic movement param-
cters, and the controller of the conveyor actuates their
movements.

Position 17: waiting for a box. The single movers are
assigned to a group and arranged at a predetermined dis-
tance. Such a distance can be different from the work
distance d given as an example 1n FIG. 3, for example said
distance can be greater in order to avoid a collision while
travelling through the curve of jomnt 14. The machine
controller controls all of their dynamic movement param-
cters, and the controller of the conveyor actuates their
movements.
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Position 18: receiving the box. The movers of a generic
group, 1ntended to receive and transport the container,
assume the work distance d (FIG. 3) and receive a box 15,
for example from a rotary feeder of the section 2. Said
movement of the group of movers takes place in master/
slave synchromism with the machine device. The machine
controller controls all of their dynamic movement param-
cters, and the controller of the conveyer actuates their
movements.

Position 19: waiting to load the product. The movers stay
at the working distance d. In this step the formation process
of the box can be completed, so that the box 1s prepared to
receive the product, for example by opening and suitably
folding the cover and/or the edges of the box. In such a step
the movers of the group interact with a machine device
called edge-turner. Such movement of the group of movers
takes place 1n master/slave synchrony with the machine
device. The machine controller controls all of their dynamic
movement parameters, and the controller of the conveyer
actuates their movements.

Position 20: loading of the product into the box. Accord-
ing to a preferred aspect of the invention, during loading the
distance between the front mover and rear mover 1n the
corresponding group can be increased to a value d+x slightly
greater than the value d represented 1n the figures, 1n order
to allow the box 15 to perform small forward or backward
displacements during loading. The machine controller con-
trols all of their dynamic movement parameters, and the
controller of the conveyer actuates their movements. Reach-
ing the correct position triggers the interaction with other
machine functions. The whole 1s controlled and actuated by
the machine controller.

Position 21: waiting for gluing.

Position 22: start of the box-closing cycle, to prepare the
box for the subsequent gluing cycle. The movers 11 of the
corresponding group stay at the work distance d. In this step,
the movers of the group interact with a machine device
called edge-turner. Said movement of the group of movers
takes place 1n master/slave synchrony with the machine
device. The machine controller controls all of their dynamic
movement parameters, and the controller of the conveyer
actuates theirr movements.

Position 23: gluing. In this step the presence of the box 1s
detected with a photocell and the glue 1s apphied, for
example with two guns mounted at the sides of the path 10.
In such a step the movers of the group interact with the
machine devices for application of glue. The control of such
devices 1s carried out with a position cam. In this step one
of the movers of the group 1s master of the glue-application
devices. The machine controller determines its activation by
controlling the position through the controller of the mag-
netic-drive conveyor.

Position 24: outfeed. The closed box 15 1s delivered to the
outifeed device 8. In this step the front mover 11a accelerates
with respect to the mover 115 so as to increase the distance
and facilitate the delivery of the box to the outieed device.
The movers then head to the queuing position 16. In this step
the machine controller controls all of the dynamic move-
ment parameters of the single movers inside the group,
determining the point of increase in distance thereof, and the
controller of the conveyor actuates the movements thereof.

The operative steps that have been described are examples
and they can vary according to contingent requirements.

It should be noted that the machine control and the
conveyor control are iterfaced with a master/slave configu-
ration that 1s varied dynamically. More specifically, a spe-
cific pair of movers 11 can be configured as “master” to a




US 10,773,847 B2

9

machine function or several machine functions (1.e. one or
more respective devices) and then reconfigured as “slave” to
one or more other machine functions, and so on.

For example, a pair of movers 1s configured “master”
during the edge-folding and gluing operations. Conse-
quently, the control of the respective machine functions, like
actuation of the edge-turning members, or of the glue-
sprayers, 1s controlled in these steps by the controller of the
machine as slave to the position of the mover detected by the
controller of the conveyor. For example, the front or rear
mover can be configured master by the controller machine
and consequently the position of said mover will control the
machine functions mvolved.

Conversely, a pair of movers can be configured “slave”
during the box-recerving step. In this step, for example, the
control of the feeder masters the conveyor, 1.e. the position
of the movers. This allows reaching the aims of one or more
embodiments of the mvention, optimising the interfacing
between the machine functions and the control of the
conveyor. One or more embodiments of the invention thus
achieves the above mentioned purposes.

The 1nvention claimed 1s:

1. A packaging machine for packaging articles into con-
tainers, the packaging machine comprising:

a plurality of work stations, each of the plurality of work

stations including one or more working devices;
at least one conveyor arranged to convey articles and/or
containers between the plurality of work stations, the at
least one conveyor being of a magnetic-drive type
including a path and a plurality of movers moveable
along the path and independently controllable; and
a control system including a first controller that controls
the one or more working devices of the plurality of
work stations and a second controller that controls
independent displacement of the plurality of movers
along the path, the control system configured to
dynamically vary a master/slave configuration between
the first controller and the second controller.
2. The packaging machine according to claim 1, wherein
the second controller 1s dynamically configured as master or
slave with respect to the first controller, depending on a
position of the at least one mover or the at least one group
of movers along the path.
3. The packaging machine according to claim 2, wherein
the control system 1s configured so that:
for at least one mover or at least one group of movers at,
or close to, at least a first work station of the plurality
of work stations, the second controller 1s configured as
master to the first controller for controlling at least one
working device of the one or more working devices of
the first work station through the first controller; and

for at least one mover or the at least one group of movers
at, or close to, at least a second work station of the
plurality of work stations, the second controller is
configured as slave to the first controller controlling the
at least one working device of the one or more working
devices of the second work station.

4. The packaging machine according to claim 1, wherein
the first controller controls devices of the packaging
machine and the second controller controls magnetic actua-
tion of the at least one conveyor and movement of the
plurality of movers, the first and second controllers inter-
facing with one another to obtain the dynamic variation of
master/slave configuration.

5. The packaging machine according to claim 4, wherein
the second controller determines respective laws of motion
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for the plurality of movers or groups of movers of the
plurality of movers, as a function of parameters generated by
the first controller.

6. The packaging machine according to claim 4, wherein
the first and second controllers are grouped in a single
controller.

7. The packaging machine according to claim 1, wherein
the control system 1s configured to partition the path of the
at least one conveyer mto a plurality of work sections, where
respective working devices of the one or more working
devices are arranged, and to dynamically configure at least
one mover of the plurality of movers or group of movers of
the plurality of movers travelling through each work station
as master or slave to the respective working devices.

8. The packaging machine according to claim 1, wherein
the control system 1s arranged to control motion of the
plurality of movers 1n groups, along at least part of the path.

9. The packaging machine according to claim 8, wherein
the groups 1nclude a front mover and a rear mover.

10. The packaging machine according to claim 9, wherein
the front mover and the rear mover are positioned at a
predetermined distance so that a group of movers can
receive an article or a container between the front mover and
the rear mover.

11. The packaging machine according to claim 9, wherein
the groups of movers are represented by two or more
movers.

12. The packaging machine according to claim 1, wherein
the at least one conveyor includes a plurality of magnetic-
drive conveyors, wherein the plurality of movers or groups
of the plurality of movers of each of the plurality of
magnetic-drive conveyors are dynamically configured as
master or slave to the one or more working devices.

13. The packaging machine according to claim 1, wherein
the plurality of work stations include:

a waitting station for the formation of the containers,

a forming station of the containers, wherein a container 1s

delivered to the conveyer;

a flap-closing station;

a loading station of articles into boxes;

a box-closing station;

a delivery station of closed boxes from the conveyor to an
outfeed device; and

a queuing station.

14. The packaging machine according to claim 1, wherein
the control system switches between:

a first state where the second controller has unidirectional
control over the one or more working devices interact-
ing with the plurality of movers through the first
controller; and

a second state where the first controller has unidirectional
control over the motion control of the plurality of
movers interacting with the one or more working
devices through the second controller.

15. A method for controlling a packaging machine,
wherein the packaging machine includes a plurality of work
stations with respective working devices and at least one
magnetic mover conveyor including a path and a plurality of
movers moveable along the path and independently control-
lable, the method comprising:

with a control system that includes a first controller and a
second controller, dynamically varying a master/slave
configuration between the first controller and the sec-
ond controller, wherein the first controller controls the
working devices of the plurality of work stations and
the second controller controls mdependent displace-
ment of the plurality of movers along the path.
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16. The method according to claim 15, wherein the first
controller and the second controller are dynamically con-
figured as master or slave to the control of one or more of
the respective working devices of the packaging machine,
depending on a position of the at least one mover or the at 5
least one group of movers along the path.

17. The method according to claim 135, wherein the
plurality of movers are controlled 1mn groups along at least
part of the path of the at least one magnetic mover conveyor,
cach of the groups including two or more movers including 10
a front mover and a rear mover, the front mover and the rear
mover being at a predetermined distance apart so that the
group ol movers can receive an article or container between
the front mover and rear mover.
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